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(57) Abstract 

A thin shield against radio or magnetic wave, capable of blocking a magnetic wave and a high-frequency radio wave and excellent in 
cost efficiency. Al least a pore-containing insulating layer (15) is provided between conductive layers (1 1, 12), i.e., a pair of aluminum foils. 
A magnetic shield layer (20) of iron foil is adhered to the conductive layer (12) on the backside. After peeling the peelable layer (18), the 
shield is stuck to a wall through an adhesive layer (17). The pore-containing insulating layer (15) is made of nonwoven fabric, woven fabric, 
paper, gauze, foamable material, porous material, or natural material such as cellulose. The shield can be applied to prevention of digital 
noise for electronic devices. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the shield (electromagnetic 

wave shield) of an electric wave or ****. 

[0002] 

[Description of the Prior Art] Conventionally, the composition like a degree is known as a shield of the 
electric wave currently generally used as a cure against an electromagnetic wave, or ****. 
[0003] 1) The wallplate for which thickness used 1mm or more of independent or its alloys, such as a 
certain iron, copper, and aluminum. 

2) What plated and carried out thermal spraying of the metal with conductivity to the inside or 
superficies of an object, or deposited it on them. 

3) What was independent to a non woven fabric and textile fabrics, or made the carbon fiber and the 
metal fiber mix spinning, and used them as conductive cloth. 

4) Independent or the things which mixed in independent or plastics, made it the cast, or blended those 
compounds and mixture with the paint, and painted them, such as the iron of a conductive material, 
nickel, copper, cobaU, aluminum, gold, and silver. 

[0004] However, **** shield nature is very a low for the purpose of the electric wave shield whose most 
used conductivity although generally used in the commercial scene as an electromagnetic shielding 
material. And in order to cover not only an electric wave but a RF, and ****, it is necessary to use a 
griddle and an aluminum plate with the thickness of about 3mm. However, when the board thick in this 
way was used as a shield, there was a problem that construction will become difficult and very [ in 
price ] expensive. 
[0005] 

[Problem(s) to be Solved by the Invention] In view of this conventional actual condition, this invention 
can shield the electric wave of**** and a RF, can be formed thinly, and aims at offering the shield of 
the electric wave or **** which was moreover excellent in economical efficiency. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the feature of the 
shield of the electric wave concerning this invention or **** prepares the conductive layer of a couple, 
prepares an insulating layer among these conductive layers, and is in a bird clapper. 
[0007] Other features of the shield of the electric wave concerning this invention or **** prepare one 
pair of insulating layer, prepare other conductive layers further between the insulating layers of these 
couples, and are in a bird clapper. 

[0008] An insulating layer has the feature of further others of this invention in it being a ****** 
insulating layer including a cavity. This ****** insulating layer is constituted by a non woven fabric, 
textile fabrics, a network, paper, the charge of foam, porous materials, or such combination. 
[0009] In order to reduce the influence of the reflected wave by the side of the whole surface especially, 
it is good to change the purity of the metal which makes the conductive layer of the aforementioned 
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couple between the conductive layers of these couples. Moreover, the influence of the reflected wave to 
both-sides side may be reduced by preparing other insulating layers in each superficies of the conductive 
layer of a couple. 

[0010] As the aforementioned conductive layer, the aluminum foil is excellent in respect of shield 
nature, a price, and processability. 

[001 1] In order to raise **** shield nature efficiently, it is desirable to make a **** shield material layer 
intervene between the conductive layers of the aforementioned couple. 

[0012] Moreover, the whole thickness can be suppressed with constituting the aforementioned **** 

shield material layer from an insulating layer, raising **** shield nature. 

[0013] 

[Embodiments of the Invention] Next, this invention is explained in more detail, referring to an 
accompanying drawing. Drawin g 1 is the cross section showing an example of shield la of the electric , 
wave concerning this invention, or ****. Shield la of this electric wave or **** forms the aluminum 
foils 1 la and 12a of a conductive-layer slack couple, and comes to prepare insulating- layer slack 
polyethylene tele FUTATO film (for "PET" to only be called hereafter.) [13 a among these conductive 
layers 1 la and 12a. Although the thickness of about 15 microns and PET of the thickness of aluminum 
foils 11a and 12a is about 25 microns, the thickness of these each class is not limited to this value, but 
can be changed suitably?^ 

[0014] With this operation form, although the foil or the film is used for each class, each class in this 
invention may consist of a vacuum evaporationo thin film, metal plating, a paint film, etc. In addition, 
although especially a means to use it for a laminating according to the quality of the material of each 
class to be used is not limited, generally it can use the laminating method using adhesives or the binder. 
Moreover, when what processed the weld nature resin into the base material itself which forms each 
class, or those front faces is used, the laminating method by heating sticking by pressure can be used. 
Although polyester-isocyanate bridge formation [ for example, ] type adhesives are used as adhesives of 
each class with this operation form, as the adhesives which can be used for this laminating, or a binder, 
acrylic, an ester system, an epoxy system, an urethane system, a silicon system, a rubber system, an 
olefin system, an amide system, a melamine system, a vinyl ether system, and a further may use the 
starch of a natural-product system, casein, glue, etc. 

[0015] The film-like object which blended metallic foils, such as the copper generally used, aluminum, 
steel and zinc besides an aluminum foil, or nickel, and carbon as conductive layers 11a and 12a, the 
textiles using the carbon fiber, the shape of a mesh, a nonwoven fabric, and the paint film obtained from 
the conductive paint which blended the electric conduction material may be able to use it. On the other 
hand, the paint film obtained from a film or a paint using materials, such as rubber, plastics, and a 
ceramic, as insulating-layer 13a can be used. 

[0016] As well as shield la of a previous electric wave or ****, shield lb of the electric wave shown in 
drawing 2 or **** forms the aluminum foils 11a and 12a of a conductive-layer slack couple, and comes 
to prepare insulating-layer 13b among these conductive layers 11a and 12a. However, resins for 
adhesion, such as a polyester system, are made to distribute a magnetic material (**** shield material), 
and the points which constitute insulating-layer 13b as a **** shield material layer differ. What was 
independent here or mixed iron, an iron oxide, nickel, cobalt, ferrosilicon, a permalloy, a ferrite, a 
Sendust, an amorphous alloy, or carbon here as a magnetic material which is easy to generate an eddy 
current can be used. Moreover, generally the above-mentioned resin for adhesion can choose suitably a 
polyester system, acrylic, a polyurethane system, an acrylic silicon system, a silicon system resin, etc. by 
requiring the adhesive strength to each class. In addition, one pair of insulating-layer 13b which 
distributed not only this gestalt but the magnetic material may be prepared, and the conductive-layer 
slack aluminum foil of further others may be prepared between the insulating layers of these couples. 
[0017] The aluminum foils 1 la and 12a of a conductive-layer slack couple are formed, and **** shield 
material layer 15a inserted into the insulating layers 13a and 14a of a couple among these conductive 
layers 1 la and 12a is made to have intervened in shield Ic of the electric wave shown in drawin g 3 , or 
****. As this **** shield material layer 15a, you may use insulating-layer 13b in drawin g 2 , and a 
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conductive material besides a material of the same kind. In the point that the whole thickness becomes 
thin, the operation form shown in previous drawin g 2 is superior to this operation form. Since possibility 
that absorption of an electric wave or **** has taken place between aluminum foil 11a of a conductive- 
layer slack couple and 12a can be considered so that it may mention later, it is thought desirable to 
prepare **** shield material layer 15a between the foils of these couples outside the foil of these 
couples. 

[0018] Drawin g 4 shows a shield Id [ of the electric wave which can be used as building materials etc., 
or **** ] example. While preparing ornament layer 16a which becomes the side front of shield la of the 
electric wave concerning the previous first operation gestalt, or **** from omament material, it comes 
to prepare adhesive layer 17a and stratum disjunctum 18a in the background of this shield la shield Id 
of this electric wave or **** one by one. Ornament layer 16a is a composition layer for improving **- 
appearance to the last, it can make textiles, paper, and plastic film a base material, and what can be used 
as interior material which gave printing etc. can be used for it. Moreover, adhesive layer 17a is the front 
face of each set elephant equipment, an inside, and a thing for sticking on a wall surface etc. further 
about the laminating sheet of this invention, and, generally can use adhesion material, such as acrylic, an 
urethane system, a polyester system, a silicon system, or a rubber system. Stratum disjunctum 18a is for 
protecting adhesive layer 17a till use, and a polyolefine film and a release paper can be used for it. In 
addition, as shield la of an electric wave or ****, you may use the thing of the second and the third 
operation gestalt. 

[0019] By the way, it is known that the previous aluminum foils 1 la and 12a are excellent in the 
shielding effect of an electric wave or so that the purity is high. Moreover, generally an electric 
wave shielding effect is obtained by reflecting the electric wave which carried out incidence to the 
shield. On the other hand, it is guessed by the composition of this invention mentioned above that 
absorption of an electric wave and **** takes place. Therefore, in order for the electric wave generated 
from the device etc. to prevent reflecting on a shield front face and having a bad influence on other 
devices etc. again, it is desirable to make the conductive-layer metal of the side which the purity of the 
metal which makes the conductive layer of a couple is changed between the conductive layers of these 
couples, and desires acid resisting into what has low purity. For example, it is necessary to reduce the 
reflection by the side of the interior of a room for prevention of the electromagnetic wave obstacle in the 
operating room of a hospital etc. Then, what is necessary is just to let purity of aluminum foil 1 la by the 
side of ornament layer 16a be a thing lower than the purity of aluminum foil 12a by the side of adhesive 
layer 17a. 

[0020] The aluminum foils 1 la and 12a of a conductive-layer slack couple are formed among the 
insulating layers 13a and 14a of the couple which consisted of PET films respectively, ****** 
insulating-layer 19a is further prepared between conductive-layer 1 la of this couple, and 12a, and shield 
le consists of the fifth operation form shown in drawin g 5 . A nonwoven fabric, textile fabrics, a 
network, Japanese paper, western paper, the charge sheet of foam, porous-material sheets, or such 
combination can be used for ****** insulating-layer 19a. Its content of a cavity was high while the 
nonwoven fabric was excellent in water resistance, and excelling in shield nature made it clear. As a raw 
material of a nonwoven fabric, inorganic-material fiber, such as asbestos besides organic-material fiber, 
such as polyester rayon, polyester, an acrylic, and polypropylene, can be used. As a raw material of 
textile fabrics and a network, natural fibers, such as cotton besides the charge of these nonwoven 
Nunohara and hair, can be used. As firing material and a porous material, it is minerals material, such as 
quality of organic, such as a polystyrol and polyethylene, or ceramics, and a thing including the 
independent small cavity or the independent continuous small cavity can be used. Others, nitrogen, and 
carbon dioxide gas may be contained in the cavity. [ air ] Both sides are included although others, a 
porous material, and nonwoven fabric material were mixed although two or more sorts of material layers 
in the above-mentioned ****** insulating layer, such as sticking for example, a firing material sheet and 
a network, saying "these should put together", were stuck, and the material itself [ two or more sorts of], 
such as making it the shape of a sheet, was mixed. Since the film which stuck beforehand each PET 
films 13a and 14a and each aluminum foils 1 la and 12a first is used in manufacture, the handling at the 
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time of adhesion with ****** insulating-layer 19a is easy. In addition, ****** insulating-layer 19a 
demonstrates adiathermancy according to the content grade of a cavity. 

[0021] according to shield le concerning a **** 5 operation gestalt - a conductive layer ~ the front face 
of aluminum foils 11a and 12a ~ an insulating layer ~ the PET films 13a and 14a can ease reflection of 
the electric wave from aluminum foil 1 la and 12a front face etc. in being located respectively Moreover, 
since aluminum foils 1 la and 12a are not exposed to the immediate exterior, they become possible 
[ preventing the corrosion of these aluminum foils 1 la and 12a ]. If coloring nature and an adhesive 
property are taken into consideration, it is good to use a white thing for the PET films 13a and 14a, or 
for a front face to use a mat-like thing. 
[0022] 

[Example] Next, the example of this invention is explained, referring to drawing 6 - drawing 12 . 
Drawing 6 is the logical-block view of the electromagnetic wave shield measuring instrument 1 00. This 
electromagnetic wave shield measuring instrument 100 is equipped with the tracking generator 101, the 
shield box 102, the preamplifier 103, and the spectrum analyzer 104. A tracking generator lOJ generates 
an electric wave or **** until it results [ from low frequency ] in a RF, and it transmits to the antenna in 
origination-side section 102a of the shield box 102. In the shield box 102, the shield material used as the 
candidate for an examination is put between origination-side section 102a and receiving-side section 
102b. The antenna in receiving-side section 102b receives the electric wave or **** which penetrates 
the put shield material, and transmits this to a preamplifier 103. Frequency analysis of the transparency 
signal amplified by the preamplifier 103 is carried out by the spectrum analyzer 104, and the shield 
nature of an electric wave or **** is called for for every frequency, 

[0023] The basic composition used in the first example of this invention is shield la of the electric wave 
shown in the first operation gestalt of above-mentioned drawin g 1 ^ or The sample used as the 
candidate for an examination is as being shown in the next table 1, and the aluminum plate of 3mm ** is 
used for it as an example of comparison. In this **, "Quantity aluminum" means the high grade 
aluminum foil of 99.99% or more of purity, and the polyethylene tele FUTATO film with the low purity 
aluminum foil of 99.3% or more of purity, and "PET] above-mentioned [ "low / aluminum /" ]. The high 
grade aluminum foil of two sheets is piled up without only a sample Al making PET intervene. 
[0024] 
[Table 1] 

W^Al mA\ / MAI 

imA2 i^Al/PET/ilSAl 
UmA3 ^£Al/PETy^igSAl 
^A4 iefAl/PET/^Al 
IOTA 5 ^^Al/PET/^gAl 

[0025] The result related with following Table 2 and following drawing 7 at **** shield nature in the 
result related with electric wave shield nature among the measurement results using this five samples 
and aluminum plate of 3mm ** is shown in following Table 3 and following drawing 8 , respectively. 
[0026] 
[Table 2] 
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-3B53 


^.31 


-59.78 


-«.81 


-79J7 


-87.34 


-79.97 


8WA2 


-39.81 


-40.53 


-5039 


-6936 


-8a09 


-90.16 


-93.94 




-39.56 


^.13 


-50.94 


-69.19 


-80.34 


-89J4 


-94.28 




-39.75 
-40.00 


-49.78 
^0.00 


-59.94 
-60.00 


-6959 

-7aoo 


-8a09 
-80.00 


-90.38 


-94.41 
-92.00 


3mmA|M 


-90.00 


[0027] 
[Table 3] 
















SWA1 


-26.72 


-38.72 


-56.31 


-72.56 


-82.97 


-85.53 


-69,47 


5WA2 


-27.59 


-41.13 


-63.22 


-74.47 


^4.81 


-80.13 


-71.69 


iimA3 


-28.©4 


-44.91 


-81.81 


-75.31 


-81.44 


-88.38 


-69.81 




-28.00 


M2.3S 


-61.13 


-73.38 


-82.66 


-80.56 


-69.31 


ttttAS 


-24^ 


-37.72 


-56.72 


-72.84 


-84.97 


-89.22 


-69.00 


SmmAlfi 


-45.00 


-54.00 


^.00 


-74.00 


-83.00 


-89.00 


-70.00 



[0028] From Table 2, improvement in electric wave shield nature with the composition of sample A2-4 
which made PET intervene between the foils of a couple more remarkable than the sample Al between 
which PET is not made to be placed in a 300MHz - IGHz RF field was checked. Moreover, 
improvement in **** shield nature with the composition of sample A2-4 PET was made to be placed 
between more remarkable than the sample Al between which PET is not made to be placed in a IMHz - 
30MHz field was checked from Table 3. In spite of having used low purity aluminum especially for 
sample A5 between which PET was made to be placed, demonstrating the **** shield nature which 
exceeds approximation or this in the sample Al using high grade aluminum was checked. And it is 
guessed that an electric wave or **** is absorbed by the electric wave or **** shield material 
concerning this invention, and gets from these measurement. 

[0029] The basic composition used in the second example of this invention uses the thing (sample B-2) 
which made PET intervene between three layers [ besides shield la (sample Bl) of the electric wave 
shown in the first operation gestalt of above-mentioned drawin g 1 ^ or **** ] aluminum layers. If 
Sample B is put in another way, it has the composition of having prepared the insulating layer of a 
couple between the conductive layers of a couple, and having prepared other conductive layers between 
the insulating layers of this couple further. The sample used as the candidate for an examination is as 
being shown in the next table 4. In addition, in this example, the material which stuck PET and low 
aluminum beforehand is used. 
[0030] 
[Table 4] 

Origination side Receiving side Sample Bl PET / low aluminum / low aluminum/PET Sample B-2 
PET / low aluminum/PET / low aluminum Sample B3 PET / low aluminum/PET / low aluminum/PET / 
low aluminum [0031] The result related with following Table 5 and following drawing 9 at **** shield 
nature in the result related with electric wave shield nature among the measurement results using this 
three samples and aluminum plate of 3mm ** is shown in following Table 6 and following drawin g 10 , 
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respectively. 
[0032] 
[Table 5] 





-4053 


-48.72 


-50.16 


-^.16 


-79,19 


-76.63 


-65.59 




-3S.72 


-4858 


-59^ 


-68.38 


-79,47 


-8556 


-89.56 




-3056 


-4859 


-59.03 


-68.19 


-79.69 


-89.75 


-93.03 




-40.00 


-50.00 


-60.00 


-70.00 


-80.00 


-S0.00 


-92.00 


[0033] 
[Table 6] 


















-25J4 


-4156 


-63.6S 


-65.34 


-6859 


-69.00 


-4456 




-25.03 


-39.31 


-56.22 


-72.22 


-82.91 


-86.19 


-68.08 


I^B3 


-29.56 


-45.28 


-6356 


-73.44 


-85.28 


-88.13 


-70.97 


3mtnAl|S 


-45.00 


-54.00 


-64.C0 


-74.00 


^3.00 


-89.00 


-70.00 



[0034] From Table 5, improvement in electric wave shield nature with the composition of sample B-2 
which made PET intervene between the foils of a couple more remarkable than the sample B 1 between 
which PET is not made to be placed in a 300MHz - IGHz RF field was checked. Moreover, 
improvement in **** shield nature with the composition of sample B-2 between which PET was made 
to be placed more remarkable than the sample Bl between which PET is not made to be placed in a 
lOMHz - IGHz field was checked from Table 6. Especially the sample B3 of the three-tiered structure 
between which PET was made to be placed demonstrating the **** shield nature which exceeds 
approximation or this to 3mm aluminum plate about electric wave shield nature in a IMHz - IGHz field, 
and demonstrating the **** shield nature which exceeds approximation or this to 3nmi aluminum plate 
about **** shield nature in a lOMHz - IGHz field was checked. 

[0035] A sample C5 is shield le of the electric wave shown in drawin g 5 ^ or **** among five samples 
shown in the following table 7 used in the third example of this invention. In a sample C4, except for a 
PET film, samples C2 and C3 change the nonwoven fabric of a sample C4 into Japanese paper from 
both sides of a sample C5. Nonwoven fabric 15 g/m2 and Japanese paper 75 g/m2 all have the thickness 
of about 150 microns, and use it for comparison of the content of the cavernous section. A sample CI is 
the composition for the comparison for using a PET film instead of a nonwoven fabric and Japanese 
paper, and verifying an error. In high [ each / aluminum ], 20 microns and each PET have the thickness 
of about 25 microns, and since a nonwoven fabric reduces thickness at the time of lamination, the 
thickness of the whole sample C5 becomes about 200 microns. 
[0036] 
[Table 7] 

A sample C 1 High aluminum/PET / high aluminum A sample C2 The high aluminum / Japanese paper 
14 g/m2/quantity aluminum Sample C3 Quantity aluminum / Japanese paper 75 g/m2/quantity 
aluminum Sample C4 Quantity aluminum / nonwoven fabric 15 g/m2/quantity aluminum Sample C5 
PET / high aluminum / nonwoven fabric 15 g/m2/quantity aluminum/PET [0037] The result related with 
following Table 8 and following drawin g 1 1 at **** shield nature in the result related with electric wave 
shield nature among the measurement results using sample CI -5 and the ARUMINIU board of 3mm ** 
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is shown in following Table 9 and following drawing 12 , respectively. 

[0038] 

[Table 8] 





-35.28 


-48.66 


-59.31 


-68.72 


-79.31 


-86.88 


-67.38 




-39.31 


-48.66 


-59.38 


-69.^ 


-79.86 


-84.69 


-79.94 


mc3 


-39.47 




-59.88 


-68,94 


-79.03 


-88.63 


-85.53 




-39.63 


-49.38 


-59.03 


-69.06 


-79.94 


-88.63 


-85.97 


mc5 


-39.91 


-49.88 


-59.44 


-69.44 


-80.25 


-89.44 


-92.88 


3fmnA|^ 


-4aoo 


-50.00 


-60,00 


-70.00 


-80.00 


-80.00 


-92.00 


[0039] 

[Table 9] 




















-28.22 


-44.25 


-63.47 


-74.25 


-81.66 


-85.41 


-71.47 




-33.84 


-45 


-62.88 


-64.44 


-63.75 


-63.88 


-69.09 




-34 


-46.45 


-63.85 


-72.15 


-76.38 


-79.37 


-7a44 




-38.86 


-53.38 


-63.47 


-72.72 


-84.5 


-87.03 


-69.69 




-39.95 


-51.88 


-64.01 


-73.98 


-82.94 


-88.65 


-70.73 


3mniAi:^ 


-45.00 


-54.00 


-64.00 


-74.00 


-83.00 


-88.00 


-70.00 



[0040] The sample C5 became clear [ having the outstanding electric wave shield nature and outstanding 
**** shield nature which are approximated very much to 3mm thick aluminum plate ] from these 
results, in addition, an above-mentioned operation gestalt and an above-mentioned example ~ setting — 
a conductive layer or a **** shield layer ~ 2 - or although three layers were prepared, four or more 
layers of these each class may be prepared by the total, and it can be suitably changed according to a 
military requirement Moreover, the material which constitutes each class is not limited to an above- 
mentioned material, either. 
[0041] 

[Effect of the Invention] Thus, according to the feature of the above-mentioned this invention, it became 
it is possible to shield the electric wave of **** and a RF, and possible to offer the shield of the electric 
wave or **** which could form thinly and was moreover excellent in economical efficiency. Moreover, 
since the shield of this invention was thin and it excelled in flexibility, the workability at the time of 
shielding a room wall can also improve, and the cure against an electromagnetic wave obstacle could be 
promoted further. 

[0042] In addition, it does not pass over the sign entered in the term of a claim to the thing for making 
contrast with a drawing convenient to the last, and this invention is not limited to the composition of an 
accompanying drawing by this entry. 



[Translation done.] 
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